INTRODUCTION.
The lipase or ester-hydrolyzing actions of extracts of the whole rat at ages from 3 clays before birth until 3 years 15 days were presented in a previous communication: The "pictures" of relative actions on ten esters were shown to change from a type similar to that found for the Flexner-Jobling rat carcinoma for the youngest rats to a type which may be taken to be characteristic of the adult rat and reverting to some extent for the oldest rats to the embryonic type. The absolute enzyme actions were also recorded and shown to undergo characteristic changes with increasing age of the rat.
A comparison of the ester-hydrolyzing actions of extracts of the whole rat and rat tumors with similar actions of whole mouse and mouse tumors presents a definite problem which it is the aim of this paper to answer. Rat embryos and the youngest rats showed actions similar to several rat tumors. Similar actions were found for a number of tissues of rabbit embryos3 Certain mouse tumors showed actions strikingly different from those of rat tumors: The question which was raised was whether mouse embryos and the youngest mice would show enzyme actions similar to mouse tumors or to rat embryos and certain rat tumors.
Experimental Methods.
Brown, and in some cases, black mice, male and female, were used. They were obtained from the stock of the Carnegie Institution of Washington, Department of Genetics, Cold Spring Harbor, Long Island, through Dr. C. B. Davenport and Miss Dorothy Newman, who made possible the satisfactory carrying out of this investigation. The mice which were used were normal as far as could be told. They were killed with ether, passed through a meat chopper twice, and water and toluene added at once. The extracts were made up with water to a volume of 25 cc. per gin. of ground material. After standing overnight, the mixtures were filtered through paper, cloudy or turbid liquids being obtained. These were brought to pH 7.0, diluted 30 per cent with water, and used for the enzyme tests. The conditions of testing the lipase actions were the same as those described previously; 15 cc. of solution, 3.4 milli-equivalents of each of the ten esters, 22 hours incubation at 37-38 °, titration with 0.1 normal sodium hydroxide solution with phenolphthalein as indicator, duplicate and blank determinations, toluene present throughout.
The concentrations of the mixtures tested corresponded to 26.7 rag. of original material per cc. of mixture tested.
EXPERIMENTAL RESULTS.
The experimental results will be given only for m/ce whose ages were definitely known. The following data include the book numbers of the experiments (for reference); the ages of the mice in days, negative values referring to number of days before birth, zero ages to the fact that the mice were ldlled immediately after birth; and the weights of the mice in gin., or in the experiments with very young mice where more than one was used, the average weights. The ages of those which were obtained before birth were calculated on the assumption of a gestation period of 21 days. The weights of the mice did not increase regularly with their age. Occasionally the weights differed considerably even with mice of the same age and litter. The 46 day old mouse, No. 40, was about half the weight of three other mice of the same age, due, however, to a malformation of the jaw and teeth which evidently interfered with its food intake. Autopsy showed no other abnormality.
The relative actions on the esters are shown in Fig. 1 . Three ages are shown in each of the first three charts, four in each of the remaining nine. Where two or more series were studied at the same age, and the results did not differ appreciably, these are averaged and presented as one series. Where marked differences were observed for two series at the same age, both curves are given. Each curve represents a set of results at a definite age. The order of arrangement of the esters is the same as in previous papers, and, in general, a similar method of treatment of the results is employed.
A study of the curves in Fig. 1 brings out the fact that there is a difference in the "pictures" of the youngest mice in comparison with the oldest. The differences and changes are not as clear and definite as with the rats, but are still readily seen. The first group of curves, mouse ages 6 days before birth to 1 day before birth, approach the type found with embryo rats and a number of embryo rabbit tissues. The low benzyl acetate values, one-half to one-third those of methyl butyrate, are significant. A certain amount of irregularity is, however, apparent with these curves. In the next chart, the values of the two butyrates increase, while in the third, ages 7 to 9 days, a type which may be said to correspond to the adult mouse is apparent. This type or "picture" of the enzyme actions shows no real or constant change as the mice become older, although several changes with the oldest mice will be indicated, which, if borne out by other findings, may be rather significant.
A study of the curves shows certain irregularities in the sense that the "pictures" at times do not fall into the sequence to be expected at the indicated ages of the mice in days. There are more of such apparent exceptions than with the rats, where only isolated cases failed to conform to the general scheme. It must be remembered, however, that, in dealing with biological individuals, it is impossible to control the conditions so as to obtain chemical uniformity if such is desired, and that as with the rats the results for every mouse whose age was definitely known has been included, none being omitted because of apparent failure to conform to a preconceived scheme. As stated earlier, the mice used were not all of one strain. There is an irregularity in the sequence to which attention will be called. In the seventh chart, mouse ages 48 to 50 days, there is a real reversion toward the embryo type. The curve showing this is the average of two independent but closely agreeing series for 48 day old mice. Because of the lack of data of the longevity of the strains of mice used in these experiments, it is difficult to state with any degree of certainty whether the ages attained with the oldest mice really correspond to so called "old age".
The results answer definitely the question raised in the introduction as to whether the youngest mice correspond in type to rat embryos or to mouse carcinomas. This is brought out by the curves shown in Fig. 2 , where the mouse and rat embryo "pictures" are seen to be quite similar, the rat tumor "picture" not much different, but the FIo. 2. The four curves of relative actions refer to the mouse embryo (6 days before birth), mouse tumor (averages of the Twort and Bashford 63 mouse carcinomas), rat embryo (averages of rats taken 3 days to 1 day before birth), and rat tumor (Flexner-Jobling rat carcinoma). The high value of benzyl acetate for the mouse tumor differentiates this curve sharply from the rest. The mouse embryo and mouse tumor have higher values for methyl butyrate than do the rat embryo and rat tumor; while the mouse and rat embryos have somewhat higher ethyl butyrate values than the mouse and rat tumors. On the whole, the curves for the mouse and rat embryos are quite similar, that for the rat tumor not greatly different, but that for the mouse tumor quite different.
mouse tumor "picture" very much different The following relations also bring this out clearly. With the methyl butyrate-benzyl acetate actions, for the mice, the ratio of these actions did not change with increase in age, but oscillated about the general mean of 2.3 to 1. In other words, the value for methyl butyrate was from 1.5 to 3 times as large as that for benzyl acetate at every age. In comparison with this, for the Twort mouse carcinoma the average methyl butyrate value was 0.93 that of the benzyl acetate, while for the Bashford 63 mouse carcinoma, the corresponding value was 0.91. Also for the rat embryos, the methyl butyrate values were always considerably greater than the benzyl acetate values. These facts prove conclusively that the mouse embryos conform to the embryonic type found in other connections and differ from the two mouse tumor types which have been studied.
A number of regularities are readily observed if the results shown in Fig. 1 are studied carefully. A few of these will be pointed out. The ethyl butyrate values are lower than the methyl butyrate values throughout the life cycle of the mouse, their average value being very close to two-thirds of the latter. This may be compared to an average value very close to 1.00 for the rats of different ages, the methyl and ethyl butyrate values being practically the same. The average ethyl acetate-methyl acetate ratio was 1.14 for mice and 1.20 for rats for the different ages, while the average ethyl benzoate-methyl benzoate ratio was 0.88 for mice and very close to 1.30 for rats.
Because of the lack of marked change of the "pictures" of the enzyme actions of mice at different ages, the results will not be discussed further in detail.
Pregnancy had no influence on the enzyme "picture" of the mother mouse. Several were tested in this way and showed the "pictures" corresponding to the age of the otherwise normal mouse. This conclusion agrees with the results obtained with pregnant rats.
The absolute values of the ester-hydrolyzing actions are shown in Table I . The results for mice of the same or nearly the same ages are averaged and presented as one series of results. The actions increased on all the esters with increase in age of the mice, beginning with comparatively small values for the embryo, reaching high values at the age of about 7 to 20 days, and then fluctuating irregularly about these. These results may be compared with the absolute ester-hydrolyzing actions observed with whole rats of different ages. With the rat, the actions were small for the embryo, increased rapidly with increase in age to apparent maxima, and then decreased gradually as the rats became older. The small initial values followed by increases are similar for the mouse and the rat, but the markedly decreased actions on almost all the esters, as the animals aged, which were found with the rat were not observed with the mouse. This may have been due in part, perhaps, to the fact that the ages of the oldest mice were not as great relatively as those of the rats.
SUMMARY.
The ester-hydmlyzing or lipase actions of extracts of whole mice whose ages ranged from approximately 6 days before birth to 1 year 8 months 21 days were tested on ten simple esters by the method described in previous papers. The "pictures" of the relative enzyme actions changed from a type approaching the "embryonic" as found with embryo rats and a number of tissues of rabbit embryo, to a type characteristic of the adult mouse. The mouse embryos corresponded to the rat embryos in type and differed markedly from the mouse carcinomas which have been studied. The relative and absolute enzyme actions are discussed in some detail, and the results compared with the results obtained for the life cycle of the rat.
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